Abstract-Neogeography is the combination of user generated data and experiences with mapping technologies. In this paper we present a research project to extract valuable structured information with a geographic component from unstructured user generated text in wikis, forums, or SMSes. The project intends to help workers communities in developing countries to share their knowledge, providing a simple and cheap way to contribute and get benefit using the available communication technology.
II. MOTIVATION
The rapid growth in the IT in the last two decades leads to the growth in the amount of information available on the World Wide Web. However, the information accessibility in the developing countries is still growing slowly. In Africa, which has a population of more than one billion, only one among every 250 persons has access to the internet [3] . On the other hand, figures released in March 2005 from the London Business School reported that Africa has seen faster growth in mobile telephone subscriptions than any other region of the world over the last five years. A recent study found 97 percent of people in Tanzania said they could access a mobile phone, while only 28 percent could access a landline [4] .
The wide spreading of mobile phones coincides with developing applications and services based on wireless telecommunication. SMS text messaging can be an efficient and effective means of information sharing and accessing. The number of SMS sent globally tripled between 2007 and 2010, from an estimated 1.8 trillion to a staggering 6.1 trillion [5] .
The proposed system gives the workers' committees in developing countries, where governments are hardly covering the basic public services, the ability to help themselves, sharing their information through mobile phones. For example, truck drivers may provide the system with SMS messages about the traffic situation at particular places at a specific time. Structured information about the place, the time and the situation are extracted from these messages, and stored in a spatial DB. Users can benefit from this system by asking about the best way to go to somewhere by sending a SMS question.
Another possible application for this system concerns farmers' communities. Farmers can share their knowledge about climate changes, the suggested crops to be sown in a specific region or the possible markets into which they can sell their goods. Farmers can also keep track of the way a swarm of locusts is moving.
Many other applications in fields of health, urban utilities monitoring, and crisis management can be developed with our proposed system.
III. RELATED WORK
Within the previously discussed theme many projects have been developed to make use of users' contributions. Wikimapia and OpenStreetMap are good examples of supervised by: Peter Apers and Maurice van Keulen 978-1-4244-9196-4/11/$26.00 © 2011 IEEEcollaborative projects to create a free editable map of the world, while Google Earth and Flicker allow users to upload and place their own captured photos over the earth's map. Other tools like MapQuest and OpenAPI allow users to embed directions to some places in their web site. Users can share their directions, recorded by their GPS devices, using websites like GPSVisualizer and GeoTracing. Another application is "Digital Foot-printing" for tourists using the presence and movements from cell phone network data and the georeferenced photos they generate [6] . Similarly, TwitterHitter plots the tweets of single twitter individual or group of individuals and generates an extended network graph view for visualizing connections among individuals in a region [7] . To bring this technology to the developing world, we need however to adapt it to the available communication technology, namely SMS on simple mobile phones.
Other research dealt with text as a source of geographic information. Numerous researches have focused on geoparsing which tries to resolve geographic names appear in text [8] [9] . "Places mentioned in this book" service provided by Google Books is one of those applications based on such researches. Other researches have tackled the area of analyzing and visualizing the frequencies of terms used in referring to geographical description [10] [11] . Few researches try to model human natural language expression in representation of references to places [12] [13] . SpatioTemporal Information Extraction is mentioned by some researches for geographic information retrieval purposes [14] [15] . The aim of those researches was to annotate documents with sets of locations and time information extracted from those documents, visualize this extracted information on digital map.
Other research groups worked on geographical ontologies. Within this paradigm, [16] focused on the problem of integrating multiple datasets for constructing geo-ontology for the purpose of developing a spatially-aware search engine, while [17] tried to propose a reference model for developing geographic ontologies. A GeoOntology Building Algorithm was developed by [18] to extract data from the different data sources (relational databases, XML documents, GML documents, etc.) and transform them into ontology instances. Similarly, [19] describes work done in order to integrate the information extracted from gazetteers, WordNet, and Wikipedia.
IV. ALTERNATIVE VALIDATION SCENARIO
Since there is no real-life service with historical data available to us at the beginning of this project, some alternative scenarios can be assumed for the project to experiment with and to prove its validity. Any suggested scenario must satisfy three requirements. First, it should deal with user generated data that contains geospatial information. Second, data should be short text to imitate SMS messages. Finally, data should contribute to one domain, and aggregate to collective knowledge.
Our selected scenario is the tourism scenario. Tourists are naturally motivated to share their experiences via forums, blogs or even twitter messages. Twitter messages will be used as it satisfies all requirements mentioned for the validation data. The system can extract useful information from these tweets and represent it in a structured way. This information can be the users' opinions about hotel services. The system should extract information like the hotel name, its location, and the user opinion about it.
After the extraction process, the extracted information should be integrated into a probabilistic DB using a probabilistic framework to deal with the uncertainty that comes with the users' contributions. Contradiction and subjective uncertainty are expected, which requires that the entire process supports handling of probabilistic data.
The users can benefit from this data by submitting queries like "What are the good hotels within Paris?" using question answering mechanism. The system then will use the extracted information with the help of existing open linked data to answer those questions.
V. CHALLENGES AND RESEARCH QUESTIONS
This project is at the cross roads of several research areas. These research areas include: information extraction, the semantic web, probabilistic data integration, probabilistic XML databases, and spatial databases.
Information Extraction (IE) plays a major role in this project. IE systems analyse human language text in order to extract information about pre-specified types of events, entities or relationships. In our case, the users' community keeps providing their knowledge about conditions within particular geographic regions in a dynamic, free-text manner and our task is to extract valuable information from this mass of text and use it to populate pre-specified templates. This requires the extraction of the W4 questions of: who, where, when and what from textual descriptions.
Information Extraction from text sources is, by nature, challenging in many ways:
· Information contained in text is often partial, subject to evolution over time, in conflict with other sources, and sometimes untrustworthy. · Recognizing the coreference of entities and events when they are described or referred to in different textual sources. The nature of the project implies some other challenges:
· Information about spatial data adds another challenge of resolving the spatial vagueness. Some places have the same names and sometimes the spatial information is not well defined, or changes from time to time. · Different textual sources imply different ways of writing, and expression. · IE systems are always built for a specific domain.
Research is required on the automatic acquisition of template filler patterns, which will enable systems for many different domains.
Uncertainty in data is another challenge point. Uncertainty may come in different ways:
· Uncertainty in the extraction process, i.e. the precision level expected from the IE system in resolving facts or geographical names. · Uncertainty in the source of information, i.e. the possibility that the data provided is completely or partially incorrect. · The contradictions between the extracted information and the information previously extracted and stored in the probabilistic database. · The validation of the information over time.
Geographical information is dynamic information and changing over time. Semantic web and linked data must have precedence when we are dealing with global neogeographic systems. The semantic web adds another challenge of linking the rapidly growing number of existing web data sources to find the meaningful content.
There is a growing interest in designing probabilistic XMLdatabases to represent uncertain data [20] . Besides, spatial databases support spatial data types in its implementation, providing spatial indexing and spatial join methods. In this project, it is strongly needed to make use of both mentioned types of databases by extending the probabilistic XMLdatabases with capabilities to represent spatial information.
Solving these problems calls for ideas from multiple disciplines, such as machine learning, natural language understanding, machine translation, probabilistic data integration, knowledge representation, data management, and linguistic theory related to language semantics.
Based on challenges stated above, our research project will try to find answers to the following research questions: Q1. Could the existing IE techniques be applied successfully to short informal abstract messages? How can IE techniques be adapted or extended to suit short messages? · Will the natural language processing techniques (POS tagger, Syntactic analyzer, .. etc.) perform as adequate as they should on informal text? · What features can be used for Named Entities (names of persons, organizations, locations, expressions of times, quantities, etc) extraction in informal short text? · How to infer about the referred location from relative references (like: "north of", "in vicinity of")? Q2. What probabilistic framework can manage uncertainty in the IE process? · What are the sources of uncertainty in the extracted information? · How to measure different sources of uncertainty? · How to combine those measures to model the uncertainty of the whole process? · How to make use of the existing Open Linked Data and web resources in a specific domain to improve extracted information certainty?
VI. PROPOSED SYSTEM ARCHITECTURE Figure 1 shows the proposed system architecture for the project.
We present functionality of the system components using an example to see how the system will operate. In this demonstration we deal with the tourism domain.
Let us say that users send the following messages (actual tweets) to our system:
"berlin has some nice hotels i just loved the hetero friendly love that word Axel Hotel in Berlin." " Good morning Berlin. The sun is out!!!! Very impressed by the customer service at #movenpick hotel in berlin. Well done guys!" " In Berlin hotel room, nice enough, weather grim however"
Once a message is received, it is placed in the Message Queue (MQ). A signal is sent to the Module controller (MC) indicating that there is a new message is waiting for processing. The MC will then activate the Information Extraction (IE) module which fetches the message from the MQ, and classifies it as an "Informative Message". A tag is then attached to the message on the MQ indicating its type. The MC checks the set of Work Flow Rules (WFR) according to the type of the message. The IE module is activated again by the MC to extract the information that is implied in the message. The IE uses the extraction rules stored in the Knowledge Base (KB) to extract the required information resolving the uncertainty about the city and country names with the aid of other geographical signals contained within the message.
It is required to extract users' attitude against some hotel along with its location (city). In this case, the IE will extract the templates shown in table 1. After the extraction process, the MC activates the Data Integration (DI) module which receives the extracted templates from the IE module. The DI module then is responsible of resolving the conflicts between the extracted information and the existing information. In the case that same information already exists in the XML Database (XMLDB), the DI module has to modify the certainty factor attached with the existing information using set of rules in the KB. In the case that the extracted piece of information is totally novel information, the DI module adds a record to the Hotels table in the XMLDB and attach a certainty factor based on the precision of the extraction of the locations names.
Another kind of messages can be sent to the system is a user request. A user sends the following request:
"Can anyone recommend a good, but not ridiculously expensive hotel right in the middle of Berlin?"
The message is placed in the MQ and the IE is activated to indicate the type of the new message. The IE module marks the message as a "Request Message". The WFR associated with "Request Message" is used by the MC. The IE extracts the keywords of the request (hotel, Berlin, good, not expensive). Then the Question Answering (QA) module is activated and receives those keywords and formulates the suitable XQuery (assuming the existence of functions like topk, score): The XQuery is applied on the XMLDB and the retrieved records are passed back again to the QA module which uses those records to form a natural language answer to the users request. The answer is forwarded to the MC, which in turn forwards it to the user. The answer may be like this:
"Some good hotels in Berlin are Axel Hotel, movenpick hotel, Berlin hotel."
VII. CONCLUSION AND FUTURE WORK
This paper proposes a system to manage the collective knowledge that resides in users' community on a particular domain. Users can share their knowledge, and ask for information in free text. The system extracts structured information out of users' contributions, and makes it available for users upon request. The project has to overcome set of challenges comes with IE by providing a probabilistic framework to handle uncertainty in the extracted information. Spatial capabilities must be added to probabilistic XMLdatabases to deal with vagueness geographic places described in text.
In the near future work we are going to investigate possible solutions to the presented research questions. A prototype is to be developed and published as a free web service to prove the validity and the visibility of the system. In the far future we want to use users' volunteered contents on Wikipedia to extract places names, places types, spatial relationships between geographical places, and thus to incrementally learn and instantiate a geographical ontology using this extracted information.
